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(54) MOTOR USING ROTOR WITH BURIED PERMANENT MAGNET THEREIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of a motor and 
reduce its vibrations and noises, by so providing, closely to the outer 
periphery of its rotor core, preventing holes for short circuit of its 
magnetic fluxes as to contact the preventing holes with the end 
portions of its permanent-magnet burying holes and its permanent 
magnets buried therein, and by using its rotor with the permanent 
magnets buried in the permanent- magnet burying holes, 
SOLUTION: Making a rotor 2 nearly cylindrical form and making it 
nearly concentric with a stator 1, it has four magnetic poles oppositely 
to the Inner peripheral surface of the stator 1 to support it rotatably by 
a bearing through using an shaft 24 as its center. For the rotor 2, there 
are buried planar permanent magnets 23 in four permanent- magnet 
burying holes 22 provided at a nearly equal space in the rotational 
direction of a rotor core 21 and passed through the rotor core 21 in its 
axial direction. Further, in the rotor 2, closely to the outer periphery of 
the rotor core 21, preventing holes 27 for the short circuit of magnetic 
fluxes are so provided that they are contacted with the end portions of 
the permanent-magnet burying holes 22 and the permanent magnets 
23 buried therein to bury the permanent magnets 23 in the 
permanent" magnet burying holes 22. As a result a highly efficient 
motor with low cogging torque and reduced vibrations and noises is 
obtained. 
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m:^hXT—^ifzm.Kt. h/i'i^^mz^mzmi^tifZ 

mEmmiz^^^mMmmw±m'r;t. ^(Dx=i-^mm 
i^zm^^ ^u-^^iz^ifi \^m^^m^mmm±mn 
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f^T'^'^. :^'f-9nwm^zn^\^xAm<7:>x2^9m 

=^^^L. f*2 4^^^C43LTl5jlKe^^^'i>i;3t3fffi 

U'-:^ur2 i^o[ii^:^ri^t3Bi&^rBm3i§ft^n. :^?^-> 

cott:;^ f^<7)|a5^Mt3Sm ( la^-f ) ^ iE U . 2 
5 [3 »; < V b e y 2 6 ^M-r ^: ^ (3 J: "9 iK^x 2 
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mx'nm(D%w^^mwc^h^^^xhh. ±fz. %±m 

m^^A^^K-thzzht^zx^. %^m<^r2-~^m^xxn 
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7i<.Am^m9myK2 2:^xr/y^Am^2 3mmzm^^ 
mmmmm±m'rc2 7 1 . ^(^tj-^mmizmm-t^ti 
-i^mmiz^^f^mmM^m±m:r:2 7 co\^. mmcom 
mm%m±mT:2 7 i,z&micom^m^m±my<2 7 1 

i:^t^u-^^miz^mt:hxzi-~^aT^j^<r>nm& a 
t\ fil&l 2 0/Nmj^t::i5M$aTV^^. T^t^io^^m 
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^Ti^^. zz.x\ ±mnme a<r>mmt. mmmmm 
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1 ^z^i^f6±Mnm^ a t . mi^m^ 1 1 Lxm^^^tt 

<. mconm<7yix2mm.xh^. 

[ 0 0 4 0 ] ia6i±. ±.m^me a t . 1 1 l 
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mi^'k^Lfzm^mxhh. mmi^<^n^x3om,ij^ 
mhm.<. mz3 sm^^m^^^. 

[0 04 1 ] z<r)Xof^z^ aji3 om^r^m. 

a^^^^h/i-^. hJi^mmmti>i^zmi>m<. mm^^ 
%m^mx& t mtix i ^ ^ . 

[ 0 o 4 2 ] m^mtm±mt<m2 7 co^mtrz 
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[0043] mm'oiz^^. ±Mm-^mmm±m:^m2 7 
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T^^. hJ\^^l±\:3-^Wmzttm-i~ltii!b. X^'J^-tc 

[004 7] 'r=5r;b-^. mmi±t7-~^m^:^±^ 

E'±^<^^cox\ -mmizn^^mmm^^:k^^Mit' 

6^ i =3 6 0 • i/Nm+ 7 2 O 
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im!r:5 2lzl±. '^^^?^5 2^0im;^cO. ^W^it<^yl< 
Xmi^5 3^i5l1f5 3h<:r)2tXtimm.^tLX\^l. 

co71<Am^3 3a^x^/5 3hi^^w■m^xhtf^^. m 

$<T^5. Lfz^^-yX.^Am^5 3 2it>^X/5 3b 

x\ ^mcom\^^'e-^ij^m^x^^. tfz^Am^5 3 



# 



[00 7 3] (mmm5)mioit.m5cr)mmmin^ 

[0 0 74] u-^eii±. n-^^hJ^fflltcSLTEIcoPJ 

[0 0 7 5] ttz. ::(^^^i±^Am^mmm^6 2co 

Z1T6 1^0*^^^ r hLf^tl§. ^:PME6 3</ymU^m 
?^h\t7tr/ (3Nm) 5fcit h V ^ . 

[0076] ^-^ziTeKD^m^zm^Lx. 
-^mm'Ke 2:}^xv^^cmzmm^fih^Am^e sco 
sggh {zim-t X d hzm^m.tm±mfK ei^mt. ^ 

nmzLxsomxhh^ 

[0 07 7] :z<:oi^^<D±%mm,e aii:. hh^-9m 

m^zm-fh7^xm^mmm'jKe2^^if7i<Am^e sm 
m^zmi-hmMm^mstmf^ei ^(r)r}-^mmz 
mmt^^~^m&(*zB\iihm^mmim'K(^^. m 
^(Dmmmm±m'>\\z^\^ ^m<^mMmmm±m'At^t^: 

[0078] 6 7c7)-f^^tc:oV^T 

[007 9] ^i^. HI o{z^\.^x\t. mMmmjtm 
"rme ^iKm^e 3nmm^'^M'ti^</)}^m^zm 

mmt^^mm\hzmMmmm}tm'f<Me s^xvfeg^m 

^^WSjjCLT. 0 75-^ (Nm/2 n) -l^TcO^ic^ 

[0084] ^fc. ^oL,R«^. OJ:0::^#<, 60/'N 
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[0080 ] (liM^J6 ) dl 2ii;m6co^ffii^J^5K^ 
[008 1 ] Xt— Ofiil ^fflcO-r-f — X8 1 i:^ 

mnmmtxh^. ^o'r^-:^sirmzmf&^tii>i 

2<i<7)xr7 h 8 3 izi^^ ^co-r -X 8 1 
X 4tf^m^tlX\^t . n-:^^S(i, ;:^^^^s 

0 ^ ^Pl«c7)B5P3|^^^^r ^ 0 . :^'r-^\^mmizM\^ 
tT8fflc7)n-^M^^L. tt9 4^*C^t^LT[l]«S 
eft^'Sr-i. J:3t3(as (H:^^^^) izJ:^x^W^rLX 

mi:zm.^f^ti. ^^-:>mii\^i>zn< sm<^^xm^mkf^ 

^9 2iZ^ ««cO*A^59 3^;iiiSLTV^^, t,fz. 

j; ^±t^7i<Am^9 3 Sr±ian-^r7r 9 1 tiUf^ t 
Xi^^. n— c^'Sii:. Xt— :$?^^8 4 t^^fl^m^?^!t- 
i±R^'t:i>:iti;zj:KimmLxi^^. yi<Am^mm:r:9 
2^M^ij\^mmmz. n-^^mi^z^^i^Lxmmm^ 

^mmm:r;9 2^j:x/7kAmE9 3mmi^zm^i>mMm 
mm±m'r:97t. ^^)'a—:^mmizmm'r^r:-^m 

w±m:r:9 7i,z'^\M<^mmm^m±m:r:9 7t^'^t^ 

[0 082] h^n-^mm^mmtLxmftfzi^t^ 
mti-ij\^i^zm^irhv^^:^mm^zmmLx 1 = 1. 2 . 

^ffigp<7)^^® l&Rfe^iffl/vgPcT) u - ^S? r :^h/^ IrZmM^ t 
U^co\m'^^—^ zi T ^'t^zM L X^^f^^ "^^ii. o 

d^^\r<m (3) ^T^^fL^. 

[00S3] 

j/Nm2 (3) 

[0085] 

^0L,R==1 20 ■ n/Nm2 (4) 

himoh. rM^<^^^mi^zWL^^ ^LL<oimm 

2 ) 

[0 086] 
[^2] 
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icD^O^^M: 1, 2, 3. 4, 5, 6, 7. S 

aSfl: #§IS[^n.^'n{C^LTO, l, 2, 3=£1[o|^-P 
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[0087] mmi~^mMmmm±m'r:^^^h^xm 

[0088] 
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[ 0 0 8 9 ] ±iB (m2 ) i^xr/ ms ) xumn-M^ 

[009 0] Xf— (3/2) Nmt' 



-^iKffit?* (1 2 O/Nm) ^^^rot^BO. 3^>^" 

^ticDm^mmm±mrK,^(onm^±Aizx *3 Nin/2 

[0 092] 
[^4] 
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11.25 
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0 
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[ 0 0 9 3 ] ±ia (^4 ) T^i. i+^fS^^U/c5^?^ 

[ o 0 9 4 ] ^ 1 4fi. '^mm^^rsmk\^<n'^- 
1 4 t^i^mht^t^x 3 ^zimmm^zm\^fz^-^x\t^ 



[0095] ±s^(r^mmizximbr^nmt. 5%mm 
AMisit. mnm<om^^^Am^mmm:r:f;zmA^i 

[0097] i^mMi^. -tm<:om^cr)mmmtrzmBmi 
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[0098] :$:mmm'^mmi^zm^^tzmmmi±:^^mi 

[0099] 

[0100] tmm4mmcr>wm±7i<Am^&comm 

jgo hJi^i:^^mz^m^i^z^-^-th. 
[Old] m^m6^mcowaizj:tii:f. ikAmpE^^ 

[0102] msmiMmcowmzxtii^. ji<Am^^ 

[0103] mmMsmmcommizxtii^. ^±mm^ 
[0 104] mmM9Emcr>wmzj:tiit\ yi<.^m^^^ 

[0105] if^JBi omm<r>wmzxfi\x. ^^xm^ 
<mmm>z r^^^ziTtmm^^r^.^. wMmm^A^^ 

[0106] msmi i%m<^mmzkmi. wmtm 
[0107] m^mi 2tm<^%mhz^fi{t. m^hm 
[0 108] mMmi 3um<^%m^zxmf. ^ms^ 



[0109] if^Ji 1 9tm<nm^{z^fi\i^ zi^y^' 

[0110] mikm2 OlEiSco^H^tc J;n{f , r7^>^" 

[ 0 1 1 1 ] mmM2 imm<^mMizj:tii£. $j}m:fy^m 

[HI] ^mncom 1 commm^^-r^-^commm 
1112] m—m<r>yi<Am^^m^\ ^-n&tmi^zmt 
xu'-^^m^^x/:^r—:^n^^^Mmizmmi'fzm'^ 

IMS] n-^ziT(^zyVz}y^-^^co±^\^mm^m 

[[14] u-^ziTi^z>'Vziy't^m(o4^-^\^mm^^m 

me] n—^ziTi^zmi^^n&o ath^i-^mmmt 

mi] ^mmcom 2 commm ^ ^-r^e - ^ <ommm 
[US] ^^B^co^ 3 contfiM^ ^t-^ - ^ (^mmm 

[ n 1 0 ] i^wM(7)m 5 (^mmBi ^ - t7)8ff mei 
[Hi 1 ] ■^^m(^m5(Dmmm(^zisiifi>mco^-^(o 

mmm 

mi 2] i^wMc^ym 6 commm ^ ^i-^ - ^ <^mmm 

[HIS] ^WMc^MecomMf^Uzi5iifi>i^(^:>'^-i^(r> 

mmm 

^hji-i^tcomm^m't^i^m 

1 x^—^ 
2 

1 1 T-'f — X 

2 1 o— 

2 2 ^A^^i^iifla;)^ 

2 3 

2 7 ^xm^mm±mT\. 
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